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Abstract of JP 5310578 (A) 

PURPOSE:To provide the subject medicine containing mizoribine as the active component, low in 
cytotoxicity exhibiting an antiviral activity against a virus belonging to human infectious disease 
Orthomyxoviridae or Paramyxoviridae and useful for influenza, measles, etc. CONSTITUTION:The 
objective medicine contains mizoribine (chemical name; 4-carbamoyl-1-beta-D-ribofuranosyl- 
imidazolium-5-oleate) as the active component. In addition, the dosage form of this medicine is 
preferably an oral preparation or an aerosol inhalant. As the dosage of mizoribine, preferably 1 to 
20mg/kg (body weight) per day is administrated in one to several times in the case of an adult. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claims] 

[Claim 1] An agent for preventing or treating an infectious disease by a human-infectious 
virus belonging to a family of Orthomyxovirus or Paramyxovirus, which comprises mizoribine 
as an active ingredient. 

[Claim 2] The agent of Claim 1 , wherein the preventing or treating agent is a preparation for 
oral administration or a preparation for aerosol inhalation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention, It is related with the prevention or the treating agent 
of an infection disease by the virus belonging to the department of an orthomyxovirus or 
Paramyxoviridae which makes an active principle mizoribine (Mizoribine: chemical name; 
4-carbamoyl 1-beta-D-ribofuranosyl imidazolium 5-olate). 
[0002] 

[Description of the Prior Art]Mizoribine is the nucleic acid related compound discovered 
from the culture medium of M-2166 shares (FERM P-1104) of OIPENISHIRIUMU 
BUREFERUDIANAMU belonging to an OIPENISHIRIUMU group, Are the weak acidic material 
which it is easily dissolvable to water and is understood by brown firing near 200 **, and as 
the manufacturing method, various methods, such as the fermenting method using the 
above-mentioned strain and a chemosynthesis method, are known (J. — Antibiotics, 27, 
and (10).) 775 (1974), Chem.Pharm.Bull., 23,245 (1975), JP.S48-56894.A, JP,S50-1 21 275,A, 
JP,S50-121276,A, JP.S51-1693.A, etc. 

[0003]Mizoribine has an immunosuppressive action, for example, usefulness is observed in 
control of the rejection in the renal transplantation, Usually, it is considered as the Bredinin 
(proprietary product name: made by Asahi Chemical Industry Co., Ltd.) lock which 
administers orally 2-3 mg of mizoribine considerable amount per weight of 1 kg, and as initial 
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quantity, and administers a 1-2-mg considerable amount orally as daily dose as a 
maintenance dose, and the non-drainage system crystalline is used, it is known that 
mizoribine shows the strong antiviral activity to the vaccinia virus which is a DNA virus — 
**** (JP,S48-56894,A). Not taking effect is reported to the mouse infectiosity 1 type 
parainfluenza HVJ virus which is an RNA virus, or the poliovirus (J. Antibiotics, 27, (10) 775 
(1974).). 
[0004] 

[Problem(s) to be Solved by the Invention]In recent years, the chemotherapic drug to a 
herpesvirus, an AIDS virus, etc. was developed, and the causal therapy of the viral disease 
became possible, the departments of an orthomyxovirus (for example, A type, B type, 
influenza virus type C, etc.), or Paramyxoviridae (for example, a measles virus.) a mumpus 
virus, a parainfluenza virus, a RISUPI lei tally SHINSHICHIARU virus (Respiratory 
syncytialvirus: a following RS virus and abbreviation), etc. — etc. — various RNA viruses, It 
is a virus which it should be most careful of as a pathogenic virus of the variety infection 
disease which makes virus respiratory infection the start. Except for the influenza of the 
measles which presented a characteristic exanthema, mumps with typical parotid 
enlargement, and the fashion stadium acmes, it is difficult to judge clinically the pathogenic 
virus of the disease by the virus belonging to these two departments of a virus. Then, it is 
anxious for the antivirotic which has large spectrum with these viruses (the field of a 
chemotherapy, Vol.7 No.10 1991). 

[0005]By the present, to the above-mentioned department of an orthomyxovirus and 
Paramyxoviridae, amantadine hydrochloride, there is a report that rimantadine hydrochloride 
and ribavirin (1 -beta-D-ribofuranosyl-1 , 2, 4-triazole-3-carboxamide) are effective (J. — 
Med. and 281:578-584 (1969).) 381:1443-1447 (1983), J.pedtar., 117,313-320 (1990). 
However, two of the former are effective only in A type influenza of the department of an 
orthomyxovirus, and they are invalid with the virus of B and C type influenza or 
Paramyxoviridae. On the other hand, although ribavirin has antiviral activity widely with the 
virus of these two ** and is approved as an only antivirotic to an RS virus in the U.S., 
cytotoxicity is strong and there are restrictions of versatility, such as requiring the 
prolonged administration therapy by aerosol inhalation. Then, it was anxious for the 
pharmaceutical preparation whose antiviral activity is still strong more safer. 
[0006] 

[Means for Solving the Problem]On the other hand, as above-mentioned, although 
mizoribine is effective in some DNA viruses, invalid (J. — Antibiotics, 27, and (10).) to an 
RNA virus To a virus to which mizoribine belongs to Paramyxoviridae or a department of an 
orthomyxovirus of the Homo sapiens infectiosity also unexpectedly, 775 (1974) showed 
antiviral activity stronger than ribavirin used from the former, and completely found out that 
cytotoxicity was also low. As a result, it became possible to provide prevention or a treating 
agent superior to ribavirin. 

[0007]This invention is prevention or a treating agent of an infection disease by a virus 
belonging to a department of the Homo sapiens infectiosity orthomyxovirus or 
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Paramyxoviridae which was completed by the above-mentioned knowledge and makes 
mizoribine an active principle. Mizoribine in this invention is an already marketed 
immunosuppresant, Acute toxicity (LD 50 ) by taking orally to a mouse of a sex >4883 mg/kg, 
By hypodermic, by >3042 mg/kg and intramuscular within >4883 mg/kg and a vein >2800 
mg/kg, To a male rat, by >3100 mg/kg and hypodermic by taking orally >41 61 mg/kg, 
Receive >2572 mg/kg within a vein, receive >2800 mg/kg and a feminity rat by 
intramuscular, and by taking orally >2847 mg/kg. In hypodermic, it is as safe as >2800 mg/kg 
within >3795 mg/kg and a vein at >2608 mg/kg and intramuscular, and it is as follows and 
toxicity over various tissue culture cells is a cytotoxic low drug very much. 
[0008][Cytotoxicity] 

(Experimental method) Dulbecco minimum essential MEDIUMU (below Dulbecco Minimum 
Essential Medium:.) A Vero cell and a MDCK cell (above, Dainippon Pharmaceutical Co., Ltd. 
make) were cultured using a D-MEM culture medium and a culture medium which added 10% 
of fetal calf serum to an abbreviation. G-HeLa cell (Antimicrobial Agents and Chemotherapy 
Vol.36, No2., 435-439.1992) was cultured using a culture medium which added 1 6 g/l of 
glucose to this culture medium further. 

[0009]96 hole plastic plate (falcon 3402) — each cell — every [ 2x10 4 cell/well ] -- after 
adding a culture medium of mizoribine content which was poured distributive^ and diluted 
to predetermined concentration, it cultivated for three days within 37 ** and a 5% CO'2 
incubation device. Toxicity over a cell was investigated by the MTT method (page 333-1 991 
seen by a metabolic turnover, Vol.28, .No12, and an eye). 
(Result) 

G-HeLa-cell (Homo sapiens cervical-canal origin cell) >500microg/ml Vero — cell (African 
green monkey kidney origin cell) >500microg/ml MDCK — cell (dog kidney cell origin cell) > 
— this mizoribine 500 microg/ml, It is simple to use it as oral administration preparation 
(proprietary product name: Bredinin lock), and it can pharmaceutica|-preparation-ize with 
pharmaceutical preparation-ized art of a conventional method suitably as oral 
administration preparation, such as a capsule and a granule, suppositories, pharmaceutical 
preparation by aerosol inhalation, percutaneous absorption pharmaceutical preparation, or 
injections. As an excipient oral administration preparation specifically, for example 
Anhydrous lactose, crystalline cellulose, Dextran, starch, etc. as a binding material 
Carboxymethylcellulose sodium, As disintegrator, methyl cellulose, ethyl cellulose, etc. 
Carboxymethyl cellulose, Calcium carbonate, methyl cellulose, etc. can use stearic acid, 
magnesium stearate, talc, etc. as oral administration preparation, such as a tablet and a 
capsule, with nonrandom assortment and a conventional method suitably as lubricant. 
[0010]For example as liquids and solutions for aerosol, or injections, can manufacture by 
dissolving mizoribine in an aqueous solvent, and concentration in liquids and solutions of 
mizoribine receives an aqueous solvent — 0.1-10 W/V % — what is necessary is to 
prepare so that it may become about 1 to 10% preferably, to sterilize or disinfection process 
after adjustment especially about injections, and just to consider it as pharmaceutical 
preparation As this aqueous solvent, distilled water for injection, sterile purified water, etc. 

3 



[JP,05-310578,A] 



are illustrated, for example. An additive agent which chooses it as liquids and solutions 
suitably, and is further usually used for them, for example, a buffer for pH adjustments, for 
example, a phosphate buffer solution, boric acid buffer solution, citrate buffer solution, and 
tartaric acid buffer solution, isotonizing agents (for example, sorbitol, glycerin, and a 
polyethylene glycol.), such as acetic acid buffer solution Stabilizing agents, such as 
propylene glycol, glucose, and sodium chloride. (For example, sulfite salt, a hydrogensulfite, 
metabisulfite, etc.), and antiseptic bactericides, for example, a benzalkonium chloride and 
p-hydroxybenzoate esters. Benzyl alcohol, PARAKURORUME taxi Norian, KURORU cresol, 
Phenethyl alcohol, sorbic acid or its salt, a thimerosal, chlorobutanol, etc., A chelating agent 
(for example, disodium edetate, sodium acid citrate, and sodium condensed phosphorate 
etc.), Combination addition of the viscous agents (for example, a polyvinyl pyrrolidone, 
methyl cellulose, carboxymethylcellulose sodium, hydroxypropylcellulose, polyvinyl alcohol, 
sodium polyacrylate, etc.) etc. can be carried out with an addition by which normal use is 
carried out. 

[001 1]A type, B type, and influenza virus type C which belong to a virus belonging to 
influenzavirus, for example, influenzavirus, as a virus belonging to a department of an 
orthomyxovirus of the Homo sapiens infectiosity are mentioned. As a virus belonging to 
Homo sapiens infectiosity Paramyxoviridae, A virus belonging to Paramyxovirus, the Morvi 
virus group, and a NYUMO virus group is mentioned, For example, 2 belonging to 
Paramyxovirus, 3 type parainfluenza virus, a mumpus virus, and an RS virus belonging to a 
measles virus belonging to the Morvi virus group or a NYUMO virus group are mentioned. 
Common cold Mr. condition which originates in these viruses with an infection disease by 
these viruses, It is defined as a disease which presents condition, such as bronchial 
inflammation, lung inflammation, a measles Mr. exanthema, parotid enlargement, meninges 
inflammation, and encephalitis, and influenza, measles, respiratory tract infection, 
respiratory tract infection, subacute sclerosing panencephalitis, aseptic meningitis, parotitis, 
a common cold, etc. are applicable as the onset name of a disease. 
[0012]As amount of the mizoribine used in this invention, it is [ 1 1 to 3 times divided 
administrations per day, or ] 1 - 20 mg/kg (weight) as adult daily dose, for example 
5-500mg/What is necessary is just to carry out inhalation administration of the time as 
aerosol preparation which contains mizoribine suitably. For example, what is necessary is to 
carry out the ter-die divided administrations of the mizoribine of the amount of 300 mg once 
using 25 mg of pharmaceutical preparation for mizoribine internal use, or a 50-mg lock to a 
patient adult with a weight of 50-60 kg preferably, or just to carry out 3 to 18-hour [ /] day 
aerosolization of the o'clock in 50mg /. 
[0013] 

[ExamplejAlthough working example of this invention is given and being explained 
concretely, this invention is not limited by these at all. 
[Working example 1] 

The antiviral activity antiviral activity to the measles virus (Measels virus) belonging to 
Paramyxoviridae, It measured in accordance with the plaque decreasing method (plaque 
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reductionmethod:Antimicrobial Agents and ChemotherapyVol.36, No2„ 435-439.1992). A 
Vero cell specifically using the D-MEM culture medium which added 10% of fetal calf serum 
to 24 hole plastic plate (falcon 3702) 37 **, After cultivating within the 5% CO'2 incubation 
device for 18 hours and forming the monolayer culture cell, Culture medium. It removes and 
is 20 - 100PFU (plaque.). Measles virus of forming units The Sugiyama stock (Measles Virus 
Sugiyama strain.Antimicrobial Agents and Chemotherapy Vol.36, No2., 435-439.1992). It 
inoculated, non-drainage system crystal mizoribine of predetermined concentration, 2% fetal 
calf serum, and 0.75% Methocel (Methocel A-4M premium:Dow Chemical Co. make.) 
Methocel and 1.0 ml of D-MEM culture media including an abbreviation were added below, 
and it cultivated for two days within 35 ** and a 5% CO'2 incubation device — after [ after 
formalin fixation ] Crystal Violet dyeing was carried out, and the number of plaques was 
measured under the microscope. According to the following formula, the antiviral effect 
(EC 50 ) was computed from the measured number of plaques. 

[001 4] Antiviral effect (EC 5Q ) =10 A (the inside of a formula and A are the following formulas) 
[Equation 1] 

50%-B 

A = I o g 2 x + l o g D 

C-B 

More than the value calculated by (D shows the maximum drug concentration of less than 
50% of rejection for the minimum rejection in which B exceeds the greatest rejection of less 
than 50% of rejection among a formula, and C exceeds 50% of rejection) is shown, a result is 
shown in Table 1. 
[0015] 

[Working example 2] 

The antiviral activity antiviral activity to 3 type parainfluenza virus (Parainfluenzae type3 
C243 strain) belonging to Paramyxoviridae was measured like the preceding clause. A Vero 
cell specifically using the D-MEM culture medium which added 10% of fetal calf serum to 24 
hole plastic plate 37 **, After cultivating within the 5% CO'2 incubation device for 18 hours 
and forming the monolayer culture cell, Culture medium. It removes and is the 3 mold 
parainfluenza virus C243 share (Parainfluenzae type3 C243 HA-1 strain;Antimicrobial 
Agents and Chemotherapy.) of 20 - 100PFU. Vol.36, No2., and 435-439.1992 were 
inoculated. 1.0 ml of D-MEM culture media containing predetermined mizoribine, 2% fetal 
calf serum, and 0.75% Methocel of concentration were added, and it cultivated for two days 
within 35 ** and a 5% CO'2 incubation device — after [ after formalin fixation ] Crystal 
Violet dyeing was carried out, and the number of plaques was measured under the 
microscope. The antiviral effect (EC 50 ) as well as [ number / of plaques / which was 
measured ] working example 1 was computed. The above result is shown in Table 2. 
[0016] 

[Working example 3] 

The antiviral activity antiviral activity to the RS virus belonging to Paramyxoviridae was 
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measured like the preceding clause. After specifically culturing G-HeLa cell within 37 ** 
and a 5% C0'2 incubation device for 18 hours using the D-MEM culture medium which added 
1 0% of fetal calf serum, and 1 6 g/l of glucose to 24 hole plus CHIKUPU rate and forming 80% 
of monolayer culture cell, Culture medium was removed and the RS virus long stock 
(Antimicrobial Agents andChemotherapy Vol.36, No2., 435-439.1992) of 20 - 100PFU was 
inoculated. 1.0 ml of D-MEM culture media containing predetermined mizoribine, 2% fetal 
calf serum, 0.75% Methocel, and 16 g/l of glucose of concentration were added, and it 
cultivated for four days within 35 ** and a 5% CO'2 incubation device — after [ after 
formalin fixation ] Crystal Violet dyeing was carried out, and the number of plaques was 
measured under the microscope. The antiviral effect (EC S0 ) as well as [ number / of plaques 
/ which was measured ] the preceding clause was computed. The above result is shown in 
Table 3. 
[0017] 

[Working example 4] 

The antiviral activity antiviral activity to B type influenza belonging to the department of an 
orthomyxovirus was measured in accordance with the MTT-microplate method 
(MTT-Microplate method: page 333-1991 seen by a metabolic turnover, Vol.28, .No 12, and 
an eye). A MDCK cell specifically using the D-MEM culture medium which added 8% of fetal 
calf serum to 96 hole plastic plate (falcon 3402) 37 **, After cultivating within the 5% CO'2 
incubation device for 36 hours and forming 80% of monolayer culture cell, Culture medium. It 
removes and is 200xTClD50 (Tissue.). Culture infection dose. The influenza-virus-type-B 
SHINGAPORU stock of 50). (influenzae virus B/Singaporestrain;Antimicrobial Agents and 
Chemotherapy Vol.36, No2., 435-439.1992) were inoculated. Add and 100micro of D-MEM 
culture media I containing predetermined mizoribine, 2% cow albumin, and 0.025mg [/ml ] 
trypsin of concentration 35 **, After cultivating for five days within a 5% CO'2 incubation 
device, do 10microl addition of a 5mg/ml MTT solution, and it is made to react at 37 ** for 
4 hours, After [ which contains Triton X-100 and 0.04N chloride 5% ] doing isopropanol 
100mul addition of and allowing to stand at a room temperature for 18 to 24 hours, The 
absorbance of each hole was measured with the microplate leader (the Bio-Rad make, 
Model-3550), and the antiviral effect (EC 50 ) was computed from the measured absorbance. 
The above result is shown in Table 4. 
[0018] 
[Example 5] 

Mizoribine (anhydrous crystal) 50 mg 
Anhydrous lactic acid 126 mg 

Crystalline cellulose 20 mg 

Carboxymethylcellulose calcium 10 mg 
Magnesium stearate 2 mg 

These components were mixed, dry granulation was performed, particles were 
granulated, 2 mg of magnesium stearate was added to the granulated powder and tableting 
was conducted, and 210 mg (50 mg of mizoribine contained) per tablet was obtained. This 
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was used as an agent for preventing or treating the infectious disease by the virus 
[0019] 
[Example 6] 
Mizoribine 
Sodium sulfite 

Disodium hydrogen phosphate 
Benzalkonium chloride 
Sodium hydroxide 
Sterile purified water 



3.0 g 
1.0 g 
0.5 g 
0.01 g 

appropriate amount (pH 8.0) 
total amount 100 ml 
The sodium sulfite 1.0g, disodium hydrogen phosphate dodecahydrate 0.5 g, and 
mizoribine 3.0 g were subsequently added to about 80 ml of sterile purified water and 
dissolved. 0.01 g of benzalkonium chloride was added and dissolved to this mixture, pH 
was adjusted to about 8 by adding sodium hydroxide, and total volume was adjusted to 100 
ml by adding sterile purified water. After carrying out filtration sterilization of this liquid, a 
container for aerosol inhalation was filled up abacterially, and a preparation for aerosol 
inhalation was obtained. This was used as an agent for preventing or treating the 
infectious disease by the virus. 
[0020] 
[Table 1] 



Agent 


Dose 
Cju I/ml) 


33.3 11. 1 3.7 1.24 0.4 D 

(Control) 


EC» t 


Mizoribine 


Number of 
plaques 

Blocking 
rate 


0 0 8 24 48 52 
100 100 84.7 53.8 T. 5 


0. 74 


Ribavirin 


Number of 
plaques 

Blocking 
rate 


10 25 45 45 50 55 
81.9 54.5 18.2 18.2 9.1 


6. 12 


[0021] 
[Table 2 


] 




Agent 


Dose 
iti I/bD 


33.3 11. 1 3.7 1.24 0.4 0 

(Control) 


EC. 


Mizoribine 


Number of 
plaques 

Blocking 
rate 


0 1 48 B9 101 100 
100 99 52 11 0 


2.81 


Ribavirin 


Number of 
plaques 

Blocking 
rate 


0 53 98 110 95 100 
100 47 2 0 5- 


26.0 



[0022] 
[Table 3] 
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Agent 


<*!/■!) 


33.3 11.1 3.7 1.24 0.4 0 

(Control) 


EC a « 


Mizoribine 


Number of 
plaques 

Blocking 
rate 


0 0 1 19 44 79 
100 100 98 75 44 - 


0.44 


[0023] 
[Table 4] 


Agent 


Dose 

(xil/sJ) 


100 25 6.25 1.56 0 

(Control) 


EC 50 


Mizoribine 


Absorbance 

Blocking 
rate 


0.78 0.99 0.81 0.35 0.18 
78 99 81 35 


3.34 



[0024] 

[Effects of the Invention] The mizoribine demonstrated very strong antiviral activity, about 
ten times stronger than ribavirin, against measles virus and type 3 parainfluenza virus 
belonging to a family of Paramyxo influenza virus, as shown in Tables 1 and 2. It also 
demonstrated strong antiviral activity against viruses belonging to families of Paramyxovirus 
and Orthomyxovirus among various RNA viruses as shown in Tables 3 and 4. 



